This review provides an updated summary of the current state of knowledge about birdshot retinochoroidopathy. It includes results of visual field and electrophysiological testing from markedly more patients than previous reports of these data. Furthermore, it provides prognostic information regarding visual acuity based on nearly twice the number of patients than the one previous report of this aspect of the disease. Such information is of special interest to patients. The paper is based on a chart review of the 59 birdshot patients evaluated at the National Eye Institute (NEI) and from a comprehensive review of the literature.
Historical background
Perhaps the earliest report of birdshot retinochoroidopathy was in 1949 by Franceschetti and Babel, who named it descriptively "la chorio-rétinite en 'täches de bougie'"-candle wax spot chorioretinopathy. 10 Subsequently, other descriptive terms have been used-salmon patch choroidopathy, 11 "choriorétinopathie en grains de riz" (that is, rice grain chorioretinopathy), 12 vitiliginous chorioretinitis, 1 and birdshot retinochoroidopathy. 4 The term "vitiliginous chorioretinitis" was chosen both because the hypopigmented fundus lesions resemble vitiligo and because some individuals in one cohort of birdshot patients had cutaneous vitiligo. However, this systemic association has been noted by only one researcher. 1 The term "birdshot retinochoroidopathy" is most commonly used. It was coined by Ryan and Maumenee in 1980 to describe the fundus lesions, which typically consist of "multiple, small, white spots that frequently have the pattern seen with birdshot in the scatter from a shotgun." 4 The disease became accepted as a distinct entity in the early 1980s. Epidemiology Birdshot retinochoroidopathy is rare. In the United States, at one uveitis clinic, seven of 600 patients (1.2%) were diagnosed with the disease. 13 In Europe, at 14 eye clinics, 102 cases were diagnosed collectively between 1980 and 1986. 3 Fifty nine cases have presented to the NEI since and including 1980.
Birdshot occurs at a later age than many types of uveitis. Average patient age according to the literature is about 50 years with a range of 35-70 years. [1] [2] [3] [4] At the time of diagnosis the mean age of 56 of the NEI patients was 48.2 (SD 9.9) years (range 24-71 years). Age at diagnosis was not available for three patients.
White people of northern European descent are the most frequently aZicted racial and ethnic group. [1] [2] [3] [4] Fifty eight of our 59 patients were white and one was Hispanic.
A sex predilection for women has been reported in some, 1 4 but not all, 7 14-16 studies; 58% of the NEI population were women (Table 1) .
Although association of birdshot with other ocular and systemic diseases has been reported, typically patients are otherwise relatively healthy, and the reported associations may be spurious findings. An unusually high incidence of glaucoma was found in one study (19%, 15 eyes), 3 but has not been corroborated. Rhegmatogenous retinal detachment also has been reported in association with birdshot, 2 4 17 18 but there is evidence that the incidence is not increased. 3 In addition, vascular disease, 3 sarcoidosis, 3 19 psoriasis, 20 autoimmune sensorineural hearing loss, 21 and, as noted above, vitiligo 1 have been reported in birdshot patients. Table 2 shows all other ocular conditions reported by the NEI population, and Table 3 shows non-ocular problems reported by more than one patient in the NEI population. Of the former, ocular hypertension was most common, and in most cases it was presumed secondary to steroid use. Systemic hypertension was the most commonly reported non-ocular problem. Twenty per cent of the NEI population reported idiopathic systemic hypertension. This prevalence is well below that found in the Framingham study in which a similar population has been studied (that is, white suburbanites). In the Framingham study, almost half of the subjects have had blood pressure repeatedly over 140/90 mm Hg. 22 Although the list of non-ocular problems in NEI birdshot patients is long, a minority of the patients had multiple problems. Thirty four per cent had no history of a significant disease and 75% had no significant systemic disease concomitant with birdshot. 
Clinical features

TYPICAL PRESENTATION
Some NEI patients were asymptomatic at the time of diagnosis and some were symptomatic before signs of the disease appeared. The most common complaints of the NEI population were decreased vision (68%), floaters (29%), nyctalopia (25%), dyschromatopsia (20%), glare (19%), and photopsia (17%). Other less frequent symptoms are listed in Table 4 . It has been reported that visual complaints are often out of proportion to measured visual acuity.
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Diagnostic criteria formulated by Ryan and Maumenee, who first described a cohort of patients, are: (1) minimal, if any, anterior segment inflammation; (2) diVuse vitritis without snowbanking; (3) retinal vascular leakage, particularly in the posterior pole, which may be associated with secondary cystoid macular oedema and optic disc oedema; (4) distinctive, discrete, cream coloured or depigmented spots throughout the postequatorial fundus; and (5) a painless eye. 4 Subsequently, Priem and Oosterhuis, who reported the largest series of 102 cases, used the diagnostic criteria of: (1) bilateral birdshot spots plus (2) retinal vasculopathy or disc oedema or optic atrophy or vitreous cells. 3 The NEI population, which comprised some patients with active disease and others with inactive disease, all exhibited: (1) minimal, if any, anterior segment inflammation; (2) vitritis without snowbanking and/or vitreous debris; and (3) typical birdshot lesions (described below) bilaterally or typical birdshot lesions unilaterally in the setting of a middle aged white person of northern European extraction with HLA-A29 positivity and both blue-yellow dyschromatopsia and nyctalopia in the eye without lesions. One NEI patient had unilateral lesions, which will be discussed below.
Typically, few signs of anterior segment inflammation are present. It has been stated that posterior synechiae are never observed. 11 However, three of the NEI patients had posterior synechiae (one unilateral, two bilateral).
Vitritis varies in severity among patients and over time. Often it is most severe early in the disease. 11 The typical fundus lesions are subretinal, poorly defined, cream coloured spots without reactive hyperpigmentation, about one quarter to three quarters of an optic disc diameter in size. 11 Over time lesions may become confluent and/or hyperpigmented. Eventually, lesions may become well delineated, white atrophic spots, involving the retina.
The lesions are distributed in the posterior pole and mid-periphery, and the following four patterns of distribution have been described and named descriptively: (1) diffuse, (2) macular sparing, (3) macular predominance, and (4) asymmetric. In the "asymmetric" pattern there is concentration of the spots in the inferonasal fundus with relative macular sparing. 18 Bilaterality of lesions is usual, though involvement may be asymmetric. However, initially only one eye may exhibit lesions. Thus, we made provision for diagnosing the disease in NEI patients with unilateral lesions.
Occasionally, the fundus spots appear several years after onset of concomitant vitritis, retinal vasculitis, and papillitis. 3 23 Consequently, the disease may be misdiagnosed as idiopathic retinal vasculitis. 23 Arteriolar narrowing is common, and vascular tortuosity is not uncommon. 4 Table 5 shows the frequency of sequelae in the largest reported series of 102 cases 3 and in the NEI population. Cystoid macular oedema was by far the most frequent complication in both series. Optic disc oedema and epiretinal membranes were the next most common complications. Macular pucker secondary to the latter may progress despite resolution of inflammation with therapy. Subretinal neovascular membranes occur infrequently. They are important to identify because they can cause permanent vision loss as a result of haemorrhage and scar formation that can be prevented in some cases by prompt treatment (usually with laser photocoagulation). As well as involving juxtafoveal and juxtapapillary areas, 3 4 14 they can develop adjacent to fundus lesions 6 months to 5 years after the onset of birdshot. 13 Retinal neovascularisation also occurs infrequently. Secondary vitreous haemorrhage may reduce vision. Retinal neovascularisation may involve the peripapillary area or periphery. 3 25 It may be induced by local inflammation in the retinal vascular bed. 26 Because it occurs in the absence of retinal capillary non-perfusion, it does not appear to be a response to ischaemia. 3 Optic nerve atrophy occurs in a small minority of patients. Typically, it is an end stage sequela, presumed secondary to long standing retinal inflammation. 24 There has been one report of it occurring secondary to acute anterior ischaemic optic neuropathy. 27 LASER FLARE PHOTOMETRY Laser flare photometry results (Table 6) were not significantly diVerent between four birdshot patients (with unspecified degree of disease activity) and 88 controls 28 or between six eyes of three inactive patients and 14 eyes of seven active patients. These findings are consistent with the minimal signs of inflammation in the anterior chamber seen clinically.
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SEQUELAE
VISUAL FIELD TESTING
Reports of visual field testing are limited. Amsler grid testing revealed metamorphopsia in one or both eyes of all of five patients tested.
1 Goldmann perimetry performed on five patients was normal in one patient (with diVuse birdshot fundus lesions), and showed peripheral field constriction in four patients, two of whom also had enlarged blind spots. One of these two patients had peripapillary scotomas corresponding to depigmented lesions. Otherwise, birdshot fundus lesions were not associated with field abnormalities. 1 Visual field testing by confrontation was normal in two patients tested. 1 In another report, visual fields were full in four of six patients tested, depressed peripherally in one patient, and constricted peripherally due to a retinal detachment in another patient. The means of testing was not specified. 18 Amsler grid testing data were available for eight NEI patients. It was normal for one, revealed a scotoma in two (bilateral in one, unilateral and associated with metamorphopsia in the other), and revealed metamorphopsia without a scotoma in five (bilateral in one).
Humphrey or Goldmann visual field testing data was available for 16 other NEI patients. (Table 7 ). In contrast with previous reports, 8 18 peripheral visual field constriction was not evident. The most common finding was an enlarged blind spot associated either with optic disc oedema or a circumpapillary birdshot lesion. Another common finding was small islands of paracentral and/or Indocyanine green (ICG) angiography is not a useful management tool for birdshot retinochoroidopathy because it is a poor indicator of disease activity and sequelae. 29 However, it is useful diagnostically because of the unique character of birdshot lesions on ICG angiography. ICG angiography reveals more lesions than either ophthalmoscopy or fluorescein angiography (FA). Lesions appear as well delineated, hypofluorescent spots, similar in size to clinical lesions, and less numerous in the macula than the mid-periphery. The spots manifest early (within 5 minutes of dye injection) and persist unchanged throughout the study 29 (Fig 1) . Often the spots are distributed along choroidal vessels, suggesting a choroidal vasculitis. 29 Reportedly, lesions predominate at the mid-choroidal level, where there is a cleavage plane between the middle and outer choroid (that is, Sattler's and Haller's layers). It has been proposed that inflammatory exudate infiltrates the cleavage plane and undergoes fibrosis, thereby fusing the choroidal interstitium and resulting in atrophy. ICG molecules may not conjugate with the inflammatory infiltrate, resulting in hypofluorescent spots. Focal choroidal atrophy could explain the persistence and expansion of the hypofluorescent spots over time. 29 
FLUORESCEIN ANGIOGRAPHY
Unlike ICG angiography, FA is a useful management tool for birdshot retinochoroidopathy because it facilitates assessment of sequelae which may require treatment, including cystoid macular oedema and subretinal neovascular membranes. 29 On FA, fundus lesions exhibit heterogeneity. It has been suggested that this phenomenon may be explained at least partly by lesion progression as follows. Initially, lesions may remain silent throughout the angiogram if they do not aVect the retinal pigment epithelium (RPE). Thus, more spots may be appreciated clinically than on FA (Fig 1B) . Later, there may be staining within and then throughout spots seen clinically as the RPE becomes increasingly aVected (Fig 2) . Lesions of diVerent stages may coexist in the same fundus, resulting in angiographic heterogeneity within one eye.
ELECTROPHYSIOLOGICAL TESTING
Electrophysiology findings indicate varying degrees of middle retina, photoreceptor, and possibly RPE involvement.
The following has been proposed regarding the electroretinogram (ERG). When retinal involvement is mild, the ERG may be supernormal, possibly as a result of retinal irritability secondary to inflammation. 30 With disease progression, the ERG b-wave amplitude and then the a-wave amplitude progressively diminish until they become non-recordable. 30 The b-wave is generated by the middle/ neural network of the retina (that is, Mueller and bipolar cells), and the a wave is generated by photoreceptors. Thus, there may be initial compromise of Mueller and bipolar cells, followed by photoreceptor compromise. It has been noted that selective b-wave reduction with awave preservation, which suggests impairment of the neural network of the retina with little or no involvement of the photoreceptor-RPE-choroid complex, 30 31 is not typical of other uveitides. 30 In all 22 NEI patients tested, the ERG was abnormal bilaterally, though not necessarily symmetrically. In all cases either the b-wave amplitude or both the b-and a-wave amplitudes were reduced. In no case was the a-wave amplitude alone diminished (Fig 3) . In general, rod mediated responses were equally or more compromised than those of cones (Fig 4) .
Furthermore, most birdshot patients have a subnormal electro-oculogram (EOG), which could be due to photoreceptor and/or RPE dysfunction (Fig 5) . The Arden ratio (light peak amplitude ÷ dark trough amplitude) derived from the EOG was subnormal in about 50% to 76% of patients in the literature. 1 2 30 In the NEI population 10 of the 11 patients who underwent electro-oculography had a subnormal EOG bilaterally. Eight patients who underwent an EOG had a concomitant ERG, and it was abnormal in all cases. The one patient with a normal EOG had an abnormal ERG with a normal a-wave amplitude, suggesting neural retina compromise with little, if any, photoreceptor or RPE involvement. This patient had been diagnosed with birdshot 1 month before electrophysiological testing, and visual acuity was 20/20 bilaterally.
Dark adaptation threshold was elevated in about 71% to 80% of patients in the literature, 3 30 indicating compromised rods and/or retina neural network, which is consistent with ERG findings. In the NEI population dark adaptation threshold was elevated in all 13 patients tested (bilaterally in eight). Two patients underwent subsequent retesting 5 years later and exhibited further elevation of the dark adaptation threshold.
Pattern visual evoked cortical potential (VEP) abnormalities are common, 3 but probably are due to factors other than optic nerve dysfunction (for example, macular oedema) 31 in most birdshot patients. This factor was evaluated in only one NEI birdshot patient, whose ERG indicated bilateral focal or multifocal rod and cone dysfunction. The VEP exhibited prolonged latency to all stimuli, but these abnormalities were attributable to the patient's retinal disease because of her ERG findings.
COLOUR VISION TESTING
The predominant colour defect in both Priem and Oosterhuis' series 3 and the NEI patients tested was blue-yellow (Table 8) , which is consistent with acquired dyschromatopsia.
Histopathological features
Pathological evaluation of eyes with birdshot retinochoroidopathy has been limited to one eye of a 49 year old patient. The eye became phthisical after extraction of the lens, which had subluxed into the anterior chamber with resultant elevation of intraocular pressure. The retina and choroid exhibited diVuse, chronic, granulomatous inflammation with epithelioid cells, giant cells, lymphocytes, and plasma cells. The retina was diVusely atrophic, whereas the choroid was not-possibly due to more intense inflammation in the retina than the choroid. Thus, it was suggested that the inflammation of the choroid might have been secondary to that of the retina. 8 
Figure 3 Electroretinogram maximal retinal responses of two patients with birdshot retinochoroidopathy. (A) A normal a-wave amplitude and moderately reduced b-wave amplitude, resulting in an abnormally low bto a-wave ratio, suggests more compromise of intermediate than outer retinal layers. (B) Equally reduced a-and b-wave amplitudes, resulting in a normal b-to a-wave ratio, suggests photoreceptor involvement.
Pathogenesis
The pathogenesis of birdshot retinochoroidopathy is unclear. There is no identifiable mode of inheritance. HLA-A29 positivity appears to confer predisposition, and retinal autoimmunity seems to play a prominent role.
There is a strong association between birdshot retinochoroidopathy and HLA-A29 antigen. This antigen is present in about 80-98% of birdshot patients versus about 7% of controls, and increases risk of the disease about 50-224 fold. [5] [6] [7] [8] [9] It is composed of two subtypes: A29.1 and A29.2. The distribution of the subtypes varies between ethnic groups. Among HLA-A29 positive white people, about 80-90% have the HLA-A29.2 subtype. 15 32 It is this subtype that predominates in birdshot patients. 7 15 HLA-A29.2 may predominate in birdshot patients because it is more common in the population in which birdshot occurs (that is, white people) 15 or because it imparts susceptibility to the disease.
7 HLA-A29.1 and A29.2 diVer by a single factor in the extracellular domain. 32 It has been proposed that A29.1 is a mutation of A29.2 and that the mutation confers resistance to birdshot by inhibiting interaction with cytotoxic T lymphocytes and concomitantly promoting interaction with an accessory molecule (for example, CD8), thereby inhibiting T lymphocyte activation. 33 However, any resistance conferred is not complete because one patient in the literature 15 and at least one NEI patient were HLA-A29.1 positive.
In the NEI population 39 patients were HLA-A29 positive, one for A29.1 and 18 for A29.2. Information regarding subtype was unavailable for the other 20 HLA-A29 positive patients. No patient was known to be HLA-A29 negative; however, HLA data were not available for 20 patients.
Although birdshot has been reported in a pair of HLA-A29 positive twins, 34 there is no identifiable mode of inheritance for the disease. 11 Involvement of an infectious agent has been proposed because there are clusters of birdshot patients in specific areas of Holland, Belgium, and France. An infection could facilitate presentation of self peptides to T cells by the HLA-A29 molecule with resultant autoimmunity 15 35 as follows: HLA class I proteins (including HLA-A29) may play a role in destroying virus infected cells. Viral peptides may bind between two alpha helices of the HLA-A29.2 molecule. When such a hybrid molecule reaches the cell surface, it could contact cytotoxic T lymphocytes having a receptor that fits both an epitope of the viral peptide and the alpha helices of the HLA-A29.2 molecule, the result being T cell activation resulting in lysis of the peptide presenting cell and possibly initiation of autoimmune disease. 24 There are at least three sources of evidence for retinal autoimmunity. (1) The lymphocytes of many patients exhibit an in vitro, cell mediated response to retinal S antigen, 7 8 particularly immediately before relapse of ocular inflammation. 36 In the NEI population 11 patients exhibited this response, nine did not, and data were unavailable for 38. (2) The inflammatory response observed histologically (see "Histopathological features" above) appeared to be directed primarily to the retina, 8 where photoreceptors and retinal S antigens are located. (3) There are numerous similarities between birdshot and retinal S antigen induced autoimmune uveitis (EAU) in animals. [37] [38] [39] [40] These observations, combined with the strong HLA association, support an inbred potential for immune dysregulation involving the retina.
However, the trigger and pathogenic role of retinal autoimmunity are unclear. Retinal autoimmunity may be an epiphenomenon that develops after retinal damage has occurred or it may perpetuate inflammation that has already been initiated. 26 Furthermore, there may be a systemic component to the disease. Systemic involvement is suggested by the discovery of higher serum levels of soluble IL-2 receptor in active birdshot patients than in controls. 11 In addition, the pineal gland and the retina have common antigens because they have a common embryological origin. 41 Because the pineal gland secretes melatonin, which controls dermal pigmentation, pineal gland autoimmunity concomitant with birdshot could explain the reported cases of birdshot associated with cutaneous vitiligo.
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Diagnosis
The diagnosis of birdshot retinochoroidopathy is made clinically. 4 The prototypical patient with active disease is an otherwise healthy, middle aged white person of northern European descent, who has bilateral chronic decreased vision, floaters, nyctalopia, dyschromatopsia, relatively quiet anterior segments, vitritis without snowbanking, characteristic birdshot fundus lesions (that is, deep, poorly defined, cream coloured lesions about one quarter to three quarters of a disc diameter in size in the posterior pole), and possibly cystoid macular oedema and/or optic disc oedema and/or retinal vasculitis and/or arteriolar attenuation ( see "Clinical features" above).
Tests can help make the diagnosis in unclear cases. HLA-A29 typing has an estimated sensitivity of 96% and specificity of 93%. 43 Typically, other laboratory studies are normal, but can be valuable in ruling out other conditions in the diVerential diagnosis.
ICG angiography, fluorescein angiography, electroretinography, electro-oculography, dark adaptation testing, and colour testing can help support the diagnosis. As discussed above, fluorescein angiography is particularly useful for evaluating sequelae, and both fluorescein angiography and electroretinography are useful for following the course of the disease.
DiVerential diagnosis
The diVerential diagnosis for birdshot retinochoroidopathy includes a variety of disorders, none of which has a significant association with HLA-A29.
Syphilis or tuberculosis may present with vitritis and hypopigmented fundus lesions. 44 45 Constitutional signs and symptoms, and appropriate testing (RPR or VDRL and FTA-ABS or MHA-TP for the former; chest x ray and PPD with anergy panel for the latter) can help to diVerentiate these uveitides from birdshot.
Sarcoidosis can mimic birdshot, 46 particularly when systemic signs and symptoms are absent, which is not unusual for ocular sarcoidosis. 47 Again, appropriate tests can provide diagnostic assistance: serum angiotensin converting enzyme, 24 hour urine calcium, anergy panel (anergy may occur in sarcoidosis), pulmonary function tests (diVusion capacity may be subnormal in sarcoidosis; not useful in smokers), chest x ray, gallium scan of the head, neck, and mediastinum, biopsy of any conjunctival granuloma or of the palpebral lobe of the lacrimal gland if it is enlarged.
Lymphoma should be considered, 47 especially in immunocompromised individuals. Like sarcoidosis, systemic findings may be absent. The diagnosis is aided by magnetic resonance imaging of the head and orbits with and without contrast, lumbar puncture for cerebrospinal fluid analysis, and diagnostic vitrectomy with cytological and immunohistological studies. Some white dot syndromes can be confused with birdshot, particularly multiple evanescent white dot syndrome (MEWDS), multifocal choroiditis and panuveitis, and acute posterior multifocal placoid pigment epitheliopathy (AMPPE). However, these diseases usually occur in younger patients than those with birdshot, and the degree of vitritis, appearance and distribution of the fundus lesions, and course of the disease diVer from birdshot. Unlike birdshot, MEWDS usually is unilateral, presents with minimal or no vitritis and posterior pole lesions that are smaller and whiter than those of birdshot, and spontaneously improves within 6 weeks. 48 Multifocal choroiditis and panuveitis syndrome diVers from birdshot in that inflammation is very prominent, the fundus lesions are smaller and better defined, hyperpigmentation around the optic disc and fundus lesions is common, and both ERG abnormalities and night blindness are uncommon. 49 Elevated Epstein-Barr virus titres have been associated with this syndrome. 50 As distinct from birdshot, AMPPE occurs acutely, and presents with minimal vitritis and placoid fundus lesions in the posterior pole that usually resolve within 6 weeks, leaving RPE changes and good visual acuity. Furthermore, fluorescein angiography is distinctive and shows early blockage and late hyperfluorescence associated with the lesions. 51 Other diseases that are less likely to be confused with birdshot than those above, but which are in the diVerential diagnosis, are pars planitis, Harada's disease, sympathetic ophthalmia, presumed ocular histoplasmosis, and choroidal pneumocystosis.
Course
The course of birdshot retinochoroidopathy comprises exacerbations and remissions. 11 Thus, it is diYcult to evaluate the eVect of treatment.
Treatment
There is no specific optimal treatment. Generally, systemic treatment is not warranted in binocular patients unless visual acuity diminishes below 20/40 bilaterally, which most commonly is due to cystoid macular oedema. One notable exception to this rule applies to subretinal neovascularisation threatening central vision. It always warrants consideration of prompt laser photocoagulation. 47 
CORTICOSTEROIDS
Periocular and systemic steroids are the mainstay of therapy. Periocular steroids are used for disease with asymmetric severity and for exacerbations in patients on systemic therapy. 47 Initial improvement in vision may occur with periocular steroid injection or high dose prednisone (1 mg/kg/day). However, neither treatment is consistently eVective.
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One study indicates that less than 15% of patients who need treatment and respond to prednisone can remain exacerbation free on <20 mg/day. 42 With tapering, exacerbations are common, 42 but may be prevented by a very slow taper.
CYCLOSPORINE
Cyclosporine probably is eVective because it compromises CD4 lymphocyte function, which is thought to mediate birdshot. It has proved to be an eVective treatment alone (2-5 mg/kg/day) or with low dose prednisone (<20 mg/day) or azathioprine (1.5-2 mg/kg/day). 16 42 52 53 In one study it reduced vitreous inflammation and stabilised or improved vision in 83.3% (20) of eyes. 53 
CYTOTOXIC AGENTS
Cytotoxic agents have been used early in the disease because progressive impairment of retinal integrity (for example, retinal thinning and vascular attenuation) and function can occur despite suppression of inflammation, possibly due to triggering of apoptosis. However, these agents do not appear to alter the clinical course of birdshot and their potential side eVects are hazardous for long term treatment, which some birdshot patients require. 47 
OTHER TREATMENTS
Aromatic retinoids reportedly resolved the ocular and dermatological problems of one patient with both birdshot and psoriasis. 20 Non-steroidal anti-inflammatory agents or radiation have not been eVective. 4 8 54 Prevention Birdshot retinochoroidopathy cannot be prevented. Preventive measures are directed at avoiding vision threatening complications. All patients complaining of floaters need close follow up, even if central visual acuity is stable.
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Prognosis
The prognosis is variable. About 20% of patients have self limited disease. These patients have spontaneous regression of intraocular inflammation and maintain 20/20 vision with persistence of fundus lesions. 11 However, some believe that few patients maintain good visual acuity without treatment.
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Of 27 patients followed for 5-13 years, visual acuity worsened in 52%, remained stable in 30%, and improved in 18%. Final acuity was >20/40 in at least one eye in 67% and <20/200 in the better sighted eye in 22%. All patients were treated except for two whose vision remained stable. Cystoid macular oedema contributed towards visual loss in 41%. Other causes of visual loss included macular epiretinal membrane, subretinal neovascularisation, macular scar, retinal detachment, vitreous opacities, vitreous haemorrhage, cataract, optic atrophy, and secondary glaucoma. 3 Early in the disease, vitreous haemorrhage and floaters were major causes of visual loss. Visual improvement in 13 eyes of 62 patients followed for 1 month to 13 years was attributed to clearing of vitreous haemorrhage (three eyes), cataract extraction (three eyes), laser photocoagulation of subretinal neovascularisation (two eyes), and regression of inflammation (five eyes). 3 Of the NEI's 59 patients, visual acuity was >20/20 in at least one eye of 18 patients (31%). These patients had been diagnosed with birdshot for 1 month to 14 years. Seven of them had received no treatment. Visual acuity was >20/40 in at least one eye in 41 patients (70%), and it was <20/200 in the better sighted eye in seven patients (12%). The latter group had been diagnosed with birdshot for 5-12 years, and three had received no treatment. Figures 6  and 7 show best corrected visual acuity versus duration of diagnosed disease for better and worse sighted eyes respectively in the NEI population.
Conclusion
Findings in the NEI population confirm previous observations regarding most aspects of the disease, including the age, race, sex, and general health of patients; disease sequelae; and results of laser flare photometry, ICG angiography, electrophysiological testing, and colour vision testing. Visual field testing results also corroborated previous reports except that peripheral visual field constriction was not evident.
Symptom incidence has not been reported previously. Both this information and the implication from the NEI population that all birdshot patients, both active and inactive, exhibit the following features should help to make the diagnosis, which is determined clinically: (1) minimal, if any, anterior segment inflammation; (2) vitritis without snowbanking and/or vitreous debris; and (3) typical birdshot lesions (described above under "Typical presentation") bilaterally or typical birdshot lesions unilaterally in the setting of a middle aged whites of northern European extraction with HLA-A29 positivity and both blue-yellow dyschromatopsia and nyctalopia in the eye without lesions.
The unknown pathogenesis of birdshot contributes towards the diYculty in finding optimal treatment for the disease, and the relapsing course of the disease makes evaluation of treatment diYcult. Nevertheless, findings in the NEI population suggest that 70% of patients have visual acuity >20/40. About 12% develop vision <20/200. 
